Prevention by thioethers of the hepatotoxicity and covalent binding to macromolecules of N-hydroxy-2-acetylaminofluorene and its sulfate ester in rat liver in vivo and in vitro.
In order to find potentially effective compounds that could prevent the covalent binding of the carcinogen N-hydroxy-2-acetylaminofluorene (N-OH-AAF) to rat liver macromolecules in vivo, the prevention of the covalent binding to RNA of the sulfate ester of the carcinogen N-OH-AAF by a series of thioethers was investigated in vitro. The most effective thioethers, which inhibited the covalent binding by 70% or more, were studied for their protection against acute hepatotoxicity of N-OH-AAF in the rat in vivo. Three of these thioethers, thiazolidine, methyl 4-(methylthio)benzoate, and 2-(methylthio)benzimidazole significantly decreased the hepatoxicity of N-OH-AAF, by 45, 71 and 83%, respectively. The effects of these thioethers on the covalent binding of N-OH-AAF to cellular macromolecules in vivo were also studied. Methyl 4-(methylthio)benzoate and 2-(methylthio)benzimidazole decreased the adduct formation of N-OH-AAF to DNA by 54 and 44%, respectively, but had no effect on protein adduct formation. Only 2-(methylthio)benzimidazole caused a slight decrease (23%) in the AAF-- protein adduct formation. 2-Acetylaminofluorene (AAF) and methyl 4-(methyl-sulfinyl)benzoate were the main products in the incubation of methyl 4-(methylthio)benzoate with AAF-N-sulfate in vitro. This suggests that the thioether attacks the nitrenium ion which is formed by spontaneous breakdown of AAF-N-sulfate; the formation of a sulfonium--AAF conjugate is postulated which decomposes into AAF and a sulfinyl compound.